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necessary for normal growth and well-being, and a considerable deficiency
results in the disease known as pellagra. A pronounced deficiency of a
vitamin results in a specific disease. A lesser deficiency may result in a
decrease in well-being without producing very pronounced symptoms.
The actual amounts of vitamins present in plants are small. The amount
needed by men and animals is correspondingly small. Small amounts have
very pronounced effects. There is practically no evidence as to the role
played by vitamins in the activity of a plant.

DIGESTION

Food stored as starch, cellulose, fatty oil, or protein is not
soluble in water, and so must be converted into a soluble form
before it can be used by plants or transported from one part of
a plant to another. This conversion is accomplished by substances

Fie. 59. Stages in digestion of starch grains of barley by diastase
known as enzymes, which belong to the general category of cata-
lysts. Catalysts are substances which change (usually accelerate)
the rate of a reaction. Owing to the fa#t that a reaction which is
accelerated by an enzyme might take place so slowly without the
enzyme as to be imperceptible, it is customary, in order to avoid
the use of cumbersome language, to speak of an enzyme as acting
on a substance rather than as accelerating the rate of a reaction.
Enzymes, like other catalysts, are characterized by not being a
part of the initial substance in the reaction or of the final product,
by not changing in the reaction, by influencing a change in a rela-
tively great volume of the reacting substance, and by accelerating
the effect in direct proportion to the amount of catalyst present.
As an example of inorganic catalysts we may mention spongy
platinum, which accelerates the oxidation of sulphur dioxide in
the manufacture of sulphuric acid. Another example is finely
divided nickel, which is used in the commercial hydrogenation of
oils. By this means many liquid oils are turned into solid fats.